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[wm%] mm* 

AlJfcBfetfcttAl-Si Ce, La, PrSfcliNd© 

pm^JilOppm t U ^o@»REM * lppm^M t LfzCL t £ 1" & T ^ ^ 

* 9 * * - co^& v>H# 0 

[fflf$£2] AlK»4fc»4Al-SiittmUfe»«l»ti»C, Ce, La, PrifcliNd© 

i«RJa±o*±«(^«CREiO *«lin-r* i t Hi *k ^rem s-o.ip 

pmm±5ppm^i|t L> #*o@^REM Srlppmifciii: L££ T)V<i~ 

[If ^3] C:0. 0005-1. 5%, 51:0.005-1.2%, Mn:0.05 -3.0% 

, P:0.001 -0.1%, S:0. 0001-0. 05%, Al : 0.005-1. 5% t\ ^U^eRZ^fuSM 

[»^4] S£*%-C, Cu:0.1~1.5%, Ni:0. 1-10.0%, Cr:0. 1-10. 0%, 
Mo : 0. 05 - 1. 5%<Z) 1 U Z tz 14 2 fcJBLt mnifc^it* 3 Hie 

[»:$££ 5] Mt%TN Nb:0. 005-0.1%, V:0.005 -0.3%, Ti :0. 001-0.25 

% o i « z tz it 2 z&m-rzztzmkt-rz m>m 3 1 tz a a kkhr© 

[»^R6] »i%T\ B:0. 0005-0. 005%£^Tf & Z b*%mit-f &ffi$: 
^3ZtziZ4Ztzi*5 KSBffc<9 T ;V S f * 9 * * - v*fl# 0 

[fflftfcg 7 ] fkFwz. y -Y Affiant *l& r;^t^7X^ 

100 /«mJaTT?**ifc«:#»t-r*|(|^l £fcl4 2 £&i4 3 £fci4 4 £ fctt 

[If ^ 8 ] mfrOX 7 4 AjfttBtil £ tl& 20 ju m&±<7) T^Z^??*? 
- Offim* 2 ffl/kg^T-C* * If ^ 7 KIBttO T ^ v * * - <7)^& v>#| 
#0 



miE#2 003-3063777 



0^1 



2003-167831 



[0 0 0 1] 
[0 0 0 2] 

[ff^M 1] #HPS52-70918^-2rf& 
[#^^2] #^2001-26842^-<2r^ 
[#lt^3] ^¥11-323426 

[#st3ti^4] #mi50222 



mWJcm5] *IWl266834 



[#^^6] #IB¥9-192799-^<2r^ 

I^Ml] ^Ba<b, #^-t-7°n^r^, 4(1991), p. 1214 
[^#^^2] fktm, (1995), p.17 

[^#^^3] H. Yin et al. ISIJ Int., 37(1997), p. 936 
[0 0 0 3] 

[0 0 0 4] 

mmmwM<vh\*&xi-z>ii&*?^ (2) ~^mmm<Dtht^x^^cAs *?mm 
mxmm<7)?mw*ft\,\ r^^i-<DW-±, ^m^m-t^m^, (3) mm* 
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[0 0 0 51 

Siv^v^lHHH^Jbofco (3) OCatci&gHbt^ME^O&SCfi, MttW 
tyn-fe*, 4(1991), p.1214 #bs) &cj:*u4\ T;V5 ^ ;u 

v'^AT^n - b^-r^Tt^^ticcai/tT.o] ^o.7 ~i.2 <DmmKmmt& 

>&^:tf$>Z>o ^(Dtzfrbzlt^ $Jxf;fT.O ^40ppm -C28~48ppm t^d&M<DCa* 
^l±MiJnXB#tC^L^1-v^M^<7)Ca0-Si02-Al203(-Mn0)^^M^l U #?Hb-f 
3cffi &CaS i ^T«0f 4 £ > S i OJiRgOj^ Lv^g tt^MSJ^-feM <£2£$f 
[0 0 0 6] 

Ce^La^REM ^r^Jffl Life** 14, ®A1*>1' KfcflWfc U AlJMf& 
[0 0 0 7] 

Al^rA'KSrfltifttCt^fefcUT^ #r?flBS52-70918-^^^ £*Ui\ AlJ&m, 
*fc«:Al-Si Mm&tZSe^ SK Lai fcliCeO— KJLL£ 0.001 ~0.05%&1~& 

* 9 * ? - m <P|MS5K# Sr fffljfp L 4> <D T )V 5 ^ * ^ * * - £ #_L#S£ § 
^T^*^*^JR^lE©^33:v^#i!0»it^^$ttTV^ 0 £ tz, #HS 
2001-26842-f-<2:^T^4^^Al^J:OTi-ej^mm, Ca£ ZTf/t. &J4REM fcifebn 
f * £ t £ J: «9 , WXJblkirtEtoVjz § £ £50^ mJ^Tt\ jjftjft *Al2Q3 I 10~ 
30wt% „ Cafc-fcOV'SfcfiREM gHb^ : 5~30wt%, Timfb© : 50~90wt%£-f 

o £ kfc, #ffl¥ll-323426 ^mxitAU REM £ £mr<Z>m&M.mz X oTT 
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[0 0 0 8] 

Al^ML&v^&fc LT, #mi50222 -f-^-eti. $Sfll£CaO 9 y 

Ca, Mg, REM ^-SJ^l^^tf^^Wiff 100 ~200ppm^nL 

. ##1266834 -f-<2r#T-{iMn. Si^OAl WoUiit'T.O ^lOQppmKPg^ 
[0 0 0 9] 

o #P ? S 5 P9-192799^<2r^t 5 {±^il^<OP205^Al203 *fc^O«££*f*:*:4e 

ILtv^t#£, Ca£$S#DLT^ nCaO- nrf^Os tU AI2O3 Osi^O 

*ii:*«^s*tTv^ 0 s^. §£4»<b (ifefc«i f (1995). p. i7) k x fii^ mmm 

H. Yin et al. (ISIJ Int., 37(1997), p.936) fi. Uti&frM&Z ttfzT ^ i~ 

t^7'j «t *) & l mm-m-emm&fc'f& rnmrn^^ lt 

[0 0 10] 
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jj, mm, #ai\ wm^ mmmcomu^^xmsh^m^mmt^^m.^ 

[0 0 11] 

[RS * ffi fcir %> fz tb co ##£] 

<2>* 9 * * - O 7 /l' 5 f-JK^f-W liFeO £ <£ OTeO • AI2O3 Oftitt^Blfb*r3&*/^ 

(D- co/M > ^- CO REM "Caxi" 

it, (DHiSREM *j&Ria±i:i*Cj»|p$-fr4i:Jfifi|l!»-e»i±»t0^9 
^t«4:J:oT, REM mmtM&3 ^^^M»#fi:«t> 

-o&ft^mw** AmmttzitM-si m.m.Lfzmm*pfcCe, La. ?rt ?zi±m<d 
1 mm^±.co^±m^m (rem) £$ara-r %> ztizx*)^ ma%"?£sem &o. ippm 

m±10ppm &m t U ^oH^REM Zlppm JzmtLtzZb *mfflLt1rZ> i> <DX- 
$>2>o <£REM £0. lppmJ^_L5ppm*li <h1~& b Sb^We* * o 

[0 0 12] 

#l<Z>$;#ti, fi%t\ C:0. 0005-1. 5%, Si :0. 005-1. 2%. Mn:0.05 -3.0%, 
P:0.001 -0.1%, S:0. 0001-0. 05% , Al:0.005-1.5%£ U sb*v^i$ <bJC(a) 
Cu:0.1~1.5%, Ni:0. 1-10.0% . Cr:0. 1-10. 0%, Mo:0.05 -1.5 %<D imt fz 
fi2®m±> £fc{2(b)Nb:0. 005-0.1 %, V:0.005 -0.3%. Ti :0. 001-0. 25% 
V>lVLttil*2WeLts £fzt*(c)B: 0.0005 -0.005%?>(a) , (b) > (c) #tL^ 

[0 0 13] 
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[0 0 14] 

*»W^»dJilJtt»4*:»4Al-SiKlfcLfc«F«l»t»tcCe, La. PrifcliNd^O 1 ft 
«m±0^r±S^ (KEM)*$»t i Ij, <£REM SrO.l &_Ll0ppm %M 

fcU tf»oMt%TH»REM £lppm:fc7i£ LtzZ t*mkt1r2>i><DX«&2>o - 

- <7)^^i^it t x 9 ^ t j: & mmm^^Mim^m^ % h o ^RE 

[0 0 15] 

^REM O_bl££l0ppm SfeSti: LfcOii:. El 1 tCTfrfilD. lOppm J^±-e}iAl 2 
Q3*t»OREM BWb»«ft*«J«JnL, »*£-#L*1-<fc*K Wz9?X9-&2iJ& 
1r2>tztb-T?3b *) . TK*0. lppmi: Lfc<Z>W\ itL^p-CiiREM iSiDOS&**** < 
T ^ ^^co ^"7^9 ~it^m±X %i£\<*tz*bi*%>%> 0 WzTJi'^i-? 
7A9-<D!k]&ffi±*£t)m$kfct2>fzi£>Kli, ^REM ^Sppm^tci-^ £ J: v> 

O 

[0 0 16] 

@V#REM * lppm^if i: f & <*> Ji> d *Lm±-CMt$g3!|£«f-CX 5 ^ h «4» @?#RE 
M TOlt, REM m<btJi:Al203 ^^ftAtt-frm^^iJC^Jfifa d £ 

[0 0 17] 

0:0.0005-1.5%, Si :0. 005-1. 2%, Mn:0.05 -3.0%. P:0.001 -0.1%. S:0.0001 
-0.05% > Al :0. 005-1. 5XtU h Z> v> (± $ \Z (a) Cu:0.1-1.5%, Ni:0.1~10 
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.0% „ Cr:0.1-10.0% . Mo:0.05 -1. 5%<D 1 Ut tzi* 2U&±, * *:fi(b)Nb:0. 
005 -0.1%, V: 0.005 -0.3%, Ti:0. 001-0. 25% <D 1 iffit tz\± 2 #J£JL_t, ifcfi 
(c)B:0.0005 -0. 005%<?> (a) „ (b) > (c) ^^-oi/;lir:oa±S:#tL, 

c^k*^ hdk, #at\ ^m, mmm^mmx^&o 

[0 0 18] 

JR-OSiElc J: o T-MTMfcO. 0005-1. 5%0$£ffl-eiM£t & 0 & v^ttflfiRlfc 

«OTt*tct±0.0005% J3l±^t§€5it#SILv^ 1.5% J: t)g>^t®&& 

[0 0 19] 

Si£0.005 ~1.2%fc Lfcc9(±, 0.005%&mx*i$^ffi$m.i!) t '&^t &oT*»$fcfc 
btSIWi^^ife^i^*^ 1.2% J: y^fi. 

[0 0 2 0] 

Mnfc0.05~3.0%fc LfcOfi, 0.05%*»T?tt*MH^BI**ft < jg^ttfc 
[0021] 

P £0.001 -0.1% L/c cot*. O.OOn^m-Citm^m^M^mt^^ ^H)^ 
«3 jg^tt SrJSfe 0. 1% J: £ SR^OiDXtt**^: i < ^fbf & 

fztb~C$>2>o 

[0 0 2 2] 

s fco. oooi-o. 05% fc L?z<Di±, o.mi%&mxtemffi^ffi!i!mKWmt 3* 
h 0 mmn &#ua & i 1 & 0 . 0. 05% x 19 ii$tojnxi4 1 m-k®. 

[0 0 2 3] 

Alfc0.005 ~1.5%£ L/c<7)(i, 0.005%7MntT*fiAlN t LTN fch^y^U II 
#N ^«^§^Ci^ti^v^ 0 1.5% J: 0#v>fc^Mtt^fciPX14**^ 
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[0 0 2 4] 

T> (a) Cm Ni. Cr. MoO 1 «J^±, (b)Nb. V . Ti<7>l«JLL. ( C )B O(a) 
. (b) . (c) ffitifr-^t?zl±-^&±*^Z-&&Z£tfX^2> 0 
[0 0 2 5] 

cu, Ni. cr> Moimn&m^xti&*\%±z*t&7umx$>^x, &u m&x 

^CriiO. l%m_h. Mofi0.05%m±^$^^.r htcioT, 5tJg|S]-L^^^i- 
Cutel.5 TMoltl.5 96. Ni& X Z>Xritl0% *MpLXmMtZ> t «t 
^QXtt^fi^^^^tL^^f-^^ CuiiO.l -1.5%. Ni^itfCrti^-tL^tLO. 
1 -10% . Moii0.05~1.5%<7)|g|gHK^i-^> o 
[0 0 2 6] 

Nb. V . Tifiv^n^^mgMbtcj; i9^03^^[^±$^:^7n^^oT, Nb 
&£W fi0.005%m±. Ti(±0.001%m±^$*^C t t:±ot, ^Eft-h^ 

Nbf£0.1%. V fiO.3%. TifiO.25% £®x_T^n1-£ £Mi£ft& ? 
Ztitf&htz®, Nb^0.005 -0.1%. V iiO.005 -0.3%. TiiiO.001 -0.25% (D 

[0 0 2 7] 

b imvmxti&zftt-mt^ ?m*Tibtb2>&7nmx$>^x^ 0.0005% \>\±.s 

m-mtZZ-tKX^X, mm^]±m^^ir^K 0.005%&ax.T«lt-££B <D 
#f Hi^J^-hU ^ Z> fztt>, 0. 0005-0. 005%O|gH^I5g^ 

[0 0 2 8] 

mPlT t LtzVte^ 100 yum J: v^Mp^-e^^M^Pig-^TO^Piltc^^ 
£i6-e&& 0 ttz, mft<DX7j&mitiX&bti&20 / um&±<DT)V5.?-? ; 7X 

tz tbx$>& 0 

[0 0 2 9] 
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kmm&Kftio REM tiCe, La^<Dffi.&m, REM ^JRO^t^tiflfc^JRto^ 

^<7)v^-rtLt^^<. ?^K»±»^ iti^n-fT^oni^ re 

M ^in»te»s:&OT% r^f^REM iftjft«r*&— {C-f**:*^ RB»F«3 

[0 0 3 0] 

[£jfctil] 

270tO^^^3V>T^^ ^^3fljftStwga3gLTtBfl!Lfeo 2 
IWO&SHjacfl-KlliSU Alflfcgfe^ REM £Ce, La> 5 y ya^;i/ 
JCM%TCe:45%> La:35%. Pr:6%. Nd:9%, »^^^£> &&REM ^) 
> v>fi 5 y Vzl * ? Si i3 i t^FeCO^ (Fe-Si-30%REM) t LT«P L£ 

^245mm J?xi200~2200mmi!i5. iKK&Rj&'l.O ~1.8m/min. ^^f-f ^yaftl 
IH^^1520- 1580°C <7)^#T^it £ ®li£ L tz 0 J»KJE@. £ <b 

~ 100mm „ ftfflJ±M1£<DffimtZ0. 2 ~1.8mm X~$>^>tz 0 
[0 0 3 1] 

o 

10 0 3 2] 

£^2 tcj3&t&*l ~*7 Ojfti*t±JSJLTOi:i3»?-eab& 0 
* 1 :<£:REM fi^tJ^t'Mt-^REM i«*£Hj#-*-£KEM ^^ffe^^o 

f^lg* KU ;VT^ ^ ffi u il^^^Xv-If^lfif (ic 
P-MS) -Z\ REM (Ce, La^ Pr. Nd<^ft) £#*fU i^^^REM tL 
fc 0 IC*^*f^S<^^TEa«#7cmippmT^>^o 
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:mmm lijaToa^LA, -r^t>%, ^-juv^^-^jumm 

§l^?>> «fl-lg£ K>;^l)tUU ICP-MS-CREM(Ce. La. Pr. Ndco^- 
It) ££-#fU £;fx£S*§REM t L£ 0 ? '7 ^ z-XW&Ltzm^ 

30mmXl^$60mmc7)^i|-9-> , 7 o ;Ht , ^:^^^ N 90g OfUt^-goai U Zti 

SIJ,14(2001), p.817 T^$tLTV^ 0 
:M±?7X?-&0)M7B?imz, S» 1 kg±0. lkg (DmtffrbXyJA 

Lfzfr&mx&v), yt^mmm. doom) xmmLfz20jum^±<D^x 
<vft&mm$k* i kgmzmmz&nLtzo 

mmmmmxcD* v s*-m§t&.m (=x >; ^-mmM/^ a ;mxio 

0,%) o 

m§£mm/tk&mm%kxioo,%) 0 ^^^^-um^m^mmxt 

> ^Pil^nJST ^RSco^fi (USTk Hr^l^— >a>^H|o»^tt (SPR) 

xioo,%) o 
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* 7 : »yx^K»Kaiti. o&mm%L, mmm*$>v 

[0 0 3 3] 
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No. 




I c 


Si 


Mn 


P 


S 


TA\ 




±REM*1 






A1 




0.0005 


0.035 


0.55 


0.017 


0.0057 


0.050 


Ti:0.006 


0.1 


< 0.1 




A2 


mm 


0.002 


0.005 


0.76 


0.027 


0.0114 


0.020 


Ti:0.01 


2.6 


0.3 




A3 


mm 


0.004 


0.011 


0.14 


0.040 


0.0171 


0.070 


Th0.012 


0.9 


0.2 




A4 


mm 


0.007 


0.019 


0.33 


0.007 


0.0219 


0.034 


TL0.01 


6.2 


0.5 




A5 


mm 


0.002 


0.013 


0.36 


0.019 


0.0133 


0.066 


Ti:0.03 


8.3 


0.4 




A6 


mm 


0.004 


0.018 


0.53 


0.032 


0.0190 


0.035 


Ti:0.045 


9.5 


0.7 




A7 


mm 


0.006 


0.032 


0.81 


0.042 


0.0238 


0.015 


Ti:0D03 


7.8 


0.6 




A8 


mm 


0.001 


0.006 


0.11 


0.005 


0.0048 


0.055 


Ti:0.01 


5.5 


0.9 




A9 


mm 


0.019 


0.077 


0.65 


0.015 


0.0038 


0.055 




! 3.5 


08 




A10 


mm 


0.038 


0.006 


0.91 


0.024 


0.0105 


0.030 




I 1.1 


0.7 




A11 


mm 


0.067 


0.030 


0.15 


0.038 


0.0276 


0.090 




0.2 


< 0.1 




A12 


mm 


0.095 


0.053 


0.40 


0.005 


0.0238 


0.032 




2.8 


0.5 




A13 


mm 


0.029 


0.005 


0.13 


0.017 


0.0152 


0.045 




4.7 


0.2 




A14 


mm 


0.048 


0.038 


0.43 


0.033 


0.0181 


0.066 




6.9 


0.3 




A1S 


mm 


0.124 


0.057 


0.69 


0.044 


0.0219 


0.058 




8.9 


0.4 




A16 


mm 


0.010 


0.084 


0.88 


0.006 


0.0057 


0.066 




0.7 


0.1 




A17 


mm 


0.007 


0.013 


0.16 


0.033 


0.0143 


0.087 




7.3 


0.6 




A18 


mm 


0.029 


0.038 


0.39 


0.042 


0.0067 


0.075 




5.5 


0.2 




A19 


mm 


0.019 


0.075 


0.58 


0.013 


0.0060 


0.034 




3.7 


0.8 




A20 


mm 


0.037 


0.007 


0.88 


0.026 


0.0110 


0.056 




1.4 


0.4 




A21 


mm 


0.280 


0.290 


1.08 


0.011 


0.0030 


0.005 


Cr.0.5 


0.9 


< 0.1 




A22 


mm 


0.270 


0.300 


1.10 


0.010 


0.0040 


0.013 


Cr0.48 


2.6 


0.6 




A23 


mm 


0.300 


0.680 


2.53 


0.009 


0.0050 


1.200 


Or0.46 


4.6 


0.2 




A24 


mm 


0.110 


0.250 


0.90 


0.010 


0.0050 


0.065 


Cu:0.2,Ni:0.85,CnQ.45 
Mo:0.35,V:0.04,B:0.001 


6.2 


0.8 




A25 


mm 


I 0.060 


0.250 


0.61 


0.012 


0.0040 


0.040 


Ni:9.25 


8.6 


0.4 




A26 


mm 


0.070 


0.050 


1.20 


0.008 


0.0005 


0.030 


Mo:0.25.Nb:0.01 5.V:0.025 


9.8 


0.9 




A27 




0.513 


0.360 


1.18 


0.008 


0.0238 


0.008 


Ti:0.015 


7.2 


0.6 




A28 




0.551 


0.019 


1.69 


0.010 


0.0460 


0.009 


Ti:0.045 


5.5 


0.6 




A29 




! 0.589 


0.135 


0.13 


0.014 


0.0460 


0.006 


TL0.25 


3.8 


0.8 




A30 




0.618 


0.252 


0.66 


0.004 


0.0300 


0.006 


Ti:0.16 


1.1 


0.4 




A31 




0.561 
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